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Abstract Introduction: The avascular necrosis of the femoral head represents the death of bone tissue due to the lack of blood

supply. The disease has a progressive evolution; it leads to femoral head collapse and severe arthritis when left untreated. The
application of a pedicled bone flap graft is an effective treatment for femoral head necrosis. A pure Mg screw is a kind of degrad-
able screw that can fix the grafted bone flap and prevent long-term stress occlusion and secondary dissection.
Case presentation: The report shows the results of the treatment of traumatic femoral head necrosis with a pedicled bone flap
with pure Mg screw. A patient had avascular necrosis of the femoral head after 2 years of internal fixation of the femoral neck
fracture. We removed the patient’s internal fixation hollow nail, cleaned the necrotic bone tissue and took part of the same ipsi-
lateral pedicle iliac bone graft in the femoral head defect with biodegradable pure Mg screw fixation. Within 2 years after the sur-
gery, the patients had no significant progressive necrosis of the femoral head. Postoperative Harris scores showed that the patient’s
left hip function was significantly improved compared with his preoperative state. The pure Mg screw in the body had gradually
degraded. After 2 years, the screw’s diameter had been significantly reduced compared with 3 days after the surgery. The post-
operative Harris score showed that the patient’s left hip function was significantly improved compared with the second preoper-
ative examination.
Discussion: The discussion includes the reasons for the choices of surgical approaches, the mode of pure Mg screw degradation and
the postoperative functional assessment of the patient’s left hip.
Conclusion: Pure Mg screw fixation pedicled bone flap transplantation is an effective surgical treatment for femoral head necrosis
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in young patients. Pure Mg screw is a biodegradable internal fixation device with good biocompatibility, which has a good clinical

application prospects.
The translational potential of this article: Degradable pure Mg screw has the potential to preserve hip joint therapy for the treat-
ment of femoral head necrosis.
ª 2019 Published by Elsevier (Singapore) Pte Ltd on behalf of Chinese Speaking Orthopaedic Society. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The avascular necrosis of the femoral head leads to the death
of bone tissue due to the lack of blood supply [1,2]. The logical
treatment may be the removal of the dead bone and the
restorationof the bony contentswith a vascularized boneflap.
Young people are not suitable for hip replacement surgery
because of the limited life of the prosthesis. There are several
surgical approaches, including core decompression [3],
various osteotomies [4] and (vascularized [5,6] or non-
vascularized [7]) bone grafting, to preserve the hip for the
treatment of avascular necrosis of the femoral head. Vascu-
larized autogenous iliac crest transplantation is an effective
treatment. However, there is a risk of bone flap loosening.
Therefore, screwfixation is needed to increase the stability of
the bone flap. But the nondegradable screw causes stress
shielding and even needs to be removed by a secondary sur-
gery. In our study, we present a case of a patient with a
traumatic femoral neck fracture who developed avascular
necrosis of the femoral head 2 years after hollow nail internal
fixation of the femoral head. The patient was at the Associa-
tion Research Circulation Osseous IIIB and used a vascular
pedicled iliac crest transplantation.We chose to use a pureMg
screw to fix the flap, and the patient was provided with a
written informedconsent. Theaimof this studywas toobserve
the feasibility of pure Mg screw as a biodegradable material in
the clinical treatment of femoral head necrosis. Postoperative
radiographs were used for imaging evaluation, and the Harris
scoring system was used for functional evaluation.
Case report

A 17-year-old boy had an internal fixation using compression
hollow screws 2 years ago due to a femoral neck fracture 26
months ago. He was admitted to the hospital with pain in his
left hip. Computed tomography (CT) showed that the pa-
tient’s left femoral head had necrosis. The patient’s inter-
nal fixation hollow screws (provided by Xiamen Double
medical technology, China) had been removed and received
an iliac flap transplantation, which was fixed with a pure Mg
nail (provided by Dongguan Eontec Company, China). During
the operation, the patient was placed in an oblique position
at 45� to the right. A 10-cm incision was made on the
proximal side of the left proximal femur. Three hollow in-
ternal fixation nails were removed, and 3 � 1 � 3 cm
pedicled iliac flaps were used in the medial two-thirds of the
fascia lata. A 2 � 3 window was opened at the junction of
the femoral head and neck. The necrotic bone tissue was
removed, and the pedicled bone flap was inserted and
implanted into the cancellous bone (Fig. 1). The clinical
study was approved by the Ethics Committee of General
Hospital of Guangzhou Military Command of PLA, and writ-
ten informed consents were obtained from the participant.

The operation duration was 125 min. About 200 mL of
blood was lost during the operation. The incision healed 2
weeks after surgery. After operation, the X-ray image
showed a pure Mg screw with a length of 39.81 mm and a
diameter of 3.84 mm. One year later, the pure Mg screw
with a length of 24.54 mm and a diameter of 2.71 mm was
observed; the volume of the pure Mg screw decreased by
about 69.5% after surgery in 1 year. There was no obvious
pure Mg screw shadow in the X-ray image after 2 years
(Fig. 2). One year after surgery, CT showed that the volume
of the pure Mg screw was significantly reduced compared
with 3 days after operation. The position of the bone flap
was good, and it was fused with the surrounding bone. Two-
year after operation, the pure Mg screw shadow was not
obvious. The bone flap was almost completely fused, and
the cortical bone was almost healed (Fig. 3). The preoper-
ative Harris score was 37, the hip function was poor and the
postoperative recovery score was 74 after walking. The hip
function was better, and the hip function score was good 1
year after surgery. Compared with 1 year after surgery, the
patient can walk farther after 2 years (Table 1).
Discussion

There are many causes of femoral head necrosis. The
pathogenesis is not clear. If it is not diagnosed and treated
properly in time, the disease will easily lead to serious
deterioration, affecting the patient’s ability to work [8].
Early clinical diagnosis and treatment of the disease can
effectively protect the joints and delay joint replacement
time. Currently, there are many surgical methods, including
femoral head decompression and osteotomy, for hip pro-
tection. Pedicled bone transplantation is categorized into
vascular and nonvascular types [9]. Vascularized bone flap
transplantation provides blood to the bone graft and
transports osteoinductive growth factors and osteoblasts
into the femoral head to promote the fusion of the bone
flap to the femoral head.

We evaluated postoperative rehabilitation using X-ray
films, CT images, and Harris scores [10]. Magnesium ions
are absorbed by the body and participate in metabolism
[11e13]. Physiological Mg ions are regulated by the kid-
neys and intestines. Magnesium ions participate in the
formation of more than 200 enzymes and new bones in the
body. A small proportion is used by muscles and other
tissues, and the remaining is metabolized [14e17]by the
liver and kidneys. The serum magnesium levels of the
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Figure 1 Intraoperative photo. (A) Dissection of the pedicled iliac bone flap; (B) Fixation of the pedicled iliac bone flap with pure
Mg screw.

Figure 2 Radiographic images of the femoral head hip over time. (A) The patient was implanted with three compression hollow
screws for femoral neck fracture, and the femoral head had necrosis after 26 months; (B) 3 days postoperatively; (C) 1 year
postoperatively and (D) 2 years postoperatively. The femoral head was dislocated laterally.

Figure 3 Representative CT diagram of the pure Mg screw over time. (A) The patient was implanted with three compression
cannulated screws for femoral neck fracture, and the femoral head had necrosis after 26months; (B) 3 days postoperatively; (C) 1 year
postoperatively and (D) 2 years postoperatively. The pure Mg screw gradually degraded, and the bone flaps gradually almost merged.
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patient were normal before and after surgery, and the
patient’s liver and kidney function was normal [18,19].
Other degradable biomaterials include polylactic acid
[20], polylactide carbonate, and polylactic-co-glycolic
acid, but the use of screws made from these materials
may cause implant breakage [21], adverse immune re-
actions [22], and other complications [23]. No studies have
revealed that these complications may occur when pure
Mg screws are used.

Harris score is an important clinical indicator of hip
function recovery [24]. The Harris score of the patient was
significantly improved compared with that before the
operation, although X-ray analysis showed that the hip joint
was subluxated after 1-year and 2-year postsurgery



Table 1 Harris hip score at different time points.

Project Preoperative Postoperative One year Two years

Pain 10 35 40 40
Daily activities 4 10 13 13
Gait 13 16 16 16
Distance 2 4 5 8
Deformity 4 4 4 4
Range of activity 4 5 5 5
Total 37 74 83 86

Of 100 points, 90 points or more is excellent, 80e89 is better, 70e79 is still acceptable, less than 70 is poor. The patient had poor hip
function before surgery, and the hip function was better after 1 year; compared with 1 year after surgery, the patient can walk farther
after 2 years.
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observations. X-ray and CT images showed that there was no
continued necrosis of the femoral head because this pro-
cedure rebuilt the blood supply for the femoral head [25]
and the pure Mg screw fixed the graft bone flap [26]. To
the best of our knowledge, this is the first report of treat-
ment of trauma-induced femoral head necrosis with pure Mg
screw-fixed iliac flap with a 2-year follow-up. The surgical
treatment was effective. For young people, it can effec-
tively delay the time of total hip arthroplasty, avoiding
multiple replacements due to the age of the joint pros-
thesis. Owing to the lack of available metal artifact reduc-
tion sequence magnetic resonance facility, it is difficult to
show the changes of soft tissue during follow-up, which is
one of the shortcomings of this study. As this study is a case
report, the follow-up time is short and there is a lack of
comparison to the efficacy of other surgical studies. Studies
incorporating long-term follow-up and prospective multi-
sample case are a necessity to confirm the clinical efficacy.
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